Chemical context
Oxygen-containing heterocycles are the basic cores of many bioactive structures. Among these, benzofuran and its derivatives occur frequently in nature because of their stability and ease of generation. Those with substitution(s) at their C-2 and/or C-3 positions are important. Important biological activity such as anticancer (Swamy et al., 2015) , anti-acetylcholinesterase (Zhou et al., 2010) , antimicrobial (Ugale et al., 2012) and antioxidant (Naik et al., 2013) actions exhibited by this scaffold have attracted the attention of synthetic chemists. Some of the biological and medicinal significance of benzofuran derivatives (Nevagi et al., 2015) have been discussed in review reports. The known potential of benzofuran derivatives has motivated us to synthesise some new compounds incorporating this core structure and we herein report the synthesis and crystal structures of 2-(1-benzofuran-2-yl)-2-oxoethyl 2-nitrobenzoate (I) and 2-(1-benzofuran-2-yl)-2-oxoethyl 2-aminobenzoate (II). 
Structural commentary
The molecular structures of the title compounds ( Fig. 1 ) contain a benzofuran ring and an ortho-substituted [nitro-for compound (I) and amino-for compound (II)] phenyl ring, joined by a C-C( O)-O-C( O) carbonyl-connecting bridge. Their molecular conformations can be characterized by three degrees of freedom, as indicated by the O1-C8-C9-O3 (1), C9-C10-O2-C11 (2) and O4-C11-C12-C13 (3) torsion angles, respectively (Fig. 2) . The torsion angle 1 for compounds (I) and (II) is close to 0
, showing that the benzofuran ring is nearly coplanar with the C-C( O)-O-C( O) carbonyl bridge. Torsion angle 2 adopts a syn-clinal conformation, as both carbonyl groups at the connecting bridges are twisted away from each other forming torsion angles of À71. 43 (3) in (I) and À70.85 (18) in (II). For compound (I), the substituted ortho-nitrophenyl moiety is perpendicular to the adjacent carbonyl group with a 3 torsion angle of À90. 2 (4) ; this may arise from a steric repulsion force between the nitro group and carbonyl group. In contrast, the ortho-aminophenyl ring in compound (II) is almost coplanar with its adjacent carbonyl group due to the intramolecular hydrogen bond (N1-H1AÁ Á ÁO4, Table 2 ) between the amino and carbonyl groups, which generates an S(6) ring.
Supramolecular features
The crystal packing of compound (I) depends mainly on two weak intermolecular hydrogen bonds. Molecules are joined into infinite chains propagating along the c-axis by C10-H10AÁ Á ÁO3 hydrogen bonds (Table 1, Fig. 3 ), meanwhile those chains are interdigitated into a fishbone sheet extending along the [201] direction through C15-H15AÁ Á ÁO5 hydrogen bonds. The fishbone sheets alternate in an up-down manner along the ab plane as shown in Fig. 4 .
In compound (II), the molecular interactions are more abundant than in (I) because of the ortho-substituted amino 1088 ORTEP diagram of the title compounds, with ellipsoids drawn at the 50% probability level, showing the atomic labelling scheme. Table 1 Hydrogen-bond geometry (Å , ) for (I). Table 2 Hydrogen-bond geometry (Å , ) for (II). Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz þ 1; (ii) x À 1; y; z.
group at its phenyl ring. Pairs of N1-H1AÁ Á ÁO4 hydrogen bonds link molecules into inversion dimers with an R 2 2 (12) graph-set motif (Fig. 5) . These dimers are further expanded by C10-H10AÁ Á ÁO3 hydrogen bonds into infinite chains along the [100] direction (Fig. 6 ). In addition, neighbouring chains are interconnected by -interactions involving adjacent furan rings [centroid-centroid distance = 3.7982 (15) Å ; symmetry code: Àx, Ày + 1, Àz), forming a sheet parallel to the ac plane (Fig. 7 ).
Database survey
A survey of the Cambridge Structural Database (Groom et al., 2016) revealed five benzofuran structures (Kumar et al., 2015) similar to the title compounds: ITAXUY, ITAYAF, ITAYEJ, ITAYIN and ITAYOT. The molecular structures of the studied and previous compounds differ only at their substituted phenyl rings. By comparing their torsion angles at the Intramolecular and intermolecular N1-H1AÁ Á ÁO4 hydrogen bonds.
Figure 7
The packing of compound (II), showing the hydrogen bonds (cyan dotted lines) and -interactions (red dotted lines).
Figure 3
Molecules in compound (I) joined by intermolecular hydrogen bonds, forming a fishbone chain.
Figure 4
Fishbone chains in an up-down manner are shown in different colours.
Figure 6
Interactions in the crystal structure of compound (II), showing hydrogen bonds (cyan dotted lines) and Á Á Á interactions (red dotted lines).
Synthesis and crystallization
The synthesis was carried out by reacting 1-(benzofuran-2-yl)-2-bromoethan-1-one (1 mmol) with 2-nitrobenzoic acid (1 mmol) for compound (I) and 2-aminobenzoic acid (1 mmol) for compound (II) in 8 ml of N,N-dimethylformamide in the presence of a catalytic amount of anhydrous potassium carbonate at room temperature. The reaction solution was stirred for about two h and monitored by thinlayer chromatography (TLC). After the reaction was complete, the resultant mixture was then added to a beaker of ice-cooled water to form a precipitate. The precipitate was then filtered, rinsed with distilled water and dried. Crystals suitable for X-ray analysis were obtained by slow evaporation using a suitable solvent. 
Refinement
Crystal data, data collection and structure refinement details for both compounds are summarized in Table 3. All C-bound H atoms were positioned geometrically (C-H = 0.93-0.97 Å ) and refined using a riding model with U iso (H) = 1.2U eq (parent For both compounds, data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction:
SAINT (Bruker, 2009 ); program(s) used to solve structure: SHELXT2013 (Sheldrick, 2015a); program(s) used to refine structure: SHELXL2013 (Sheldrick, 2015b) . Molecular graphics: SHELXL2013 (Sheldrick, 2015b) and Mercury (Macrae et al., 2006) for (I); SHELXL2013 (Sheldrick, 2015b) for (II). For both compounds, software used to prepare material for publication: SHELXL2013 (Sheldrick, 2015b) and PLATON (Spek, 2009 ).
(I) 2-(1H-1-Benzofuran-2-yl)-2-oxoethyl 2-nitrobenzoate
Crystal data Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
C6-C7-C8-O1 −0.1 (3) O5-N1-C13-C12 −3.1 (3) C6-C7-C8-C9 −179.1 (3) C12-C13-C14-C15 1.0 (4) C1-O1-C8-C7 0.3 (3) N1-C13-C14-C15 −179.1 (2) C1-O1-C8-C9 179.4 (2) C13-C14-C15-C16 0.0 (4) C7-C8-C9-O3 174.5 (3) C14-C15-C16-C17 −1.0 (4) O1-C8-C9-O3 −4.5 (3) C15-C16-C17-C12 1.0 (4) C7-C8-C9-C10 −4.9 (4) C13-C12-C17-C16 0.1 (4) O1-C8-C9-C10 176.2 (2) C11-C12-C17-C16 −177.3(
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
